neuroepithelium during eye morphogenesis and in retinal progenitor cells and photoreceptors during retinogenesis. We have isolated a 2.8 kb fragment of regulatory DNA from the Rx2A gene. We have identified a forkhead binding site in this genomic region. Our objective is to determine the role that eye-specific forkhead transcription factors play in Rx transcriptional regulation during eye development. We introduced Rx2A/GFP transgenes into X. laevis embryos via intracytosolic sperm injections. The full-length Rx2A/GFP transgene recapitulates the expression pattern of the endogenous Rx2A gene. We identified eye-specific forkhead factors and confirmed their expression in X. laevis by in situ hybridization using specific antisense riboprobes. We tested candidate forkhead factors for binding specificity using electrophoretic mobility shift assays. We have demonstrated that a putative forkhead binding site is essential for normal promoter activity using transgenic embryos. We found that the expression patterns of FoxD1, FoxN4, FoxO3 and FoxM1 overlap Rx expression in the developing eyes of X. laevis embryos. We demonstrate that FoxN4 and FoxO3 bind to the putative forkhead site within the Rx2A promoter. Our data implicate retinal forkhead transcription factors as regulators of Rx transcription during eye development. The multifunctional calcium/calmodulin-dependent protein kinase II (CaM kinase II) is a major protein that coordinates cellular responses to external cues such as hormones and nerve signals. In rodent and human hippocampus, the primary role of CaM kinase II is to participate in memory formation such as spatial learning. CaM kinase II has been isolated from the brains of Drosophila melanogaster and is known to function in nerve signal transduction in the fly. However, how CaM kinase II carries out its action has not been extensively studied. More recently, it has been shown that memory formation in the fly is light-dependent. We cultured wildtype D. melanogaster under different lighting conditions that influenced their learning. Using immunoblotting and chemiluminescence detection, we found that the brains of the flies grown under conditions that facilitated learning expressed higher levels of CaM kinase II. doi:10.1016/j.ydbio.2006.04.149 129 Transcriptional and post-transcriptional regulation of the nerfin-1 expression during Drosophila neurogenesis Alexander Kuzin, Mukta Kundu, Thomas Brody, Ward F. Odenwald Neural Cell-Fate Determinants Section, NINDS, NIH, Bethesda, MD, USA nerfin-1 belongs to a conserved subfamily of Zn-finger transcription factors. nerfin-1 is required for interneuron axon guidance (Kuzin et al., Dev. Biol. 277: 347-65, 2005). During embryonic CNS development, nerfin-1 mRNA is detected in all early delaminating neuroblasts, many GMCs and transiently in most, if not all, nascent neurons. However, the nuclear Nerfin-1 protein is detected only in neural precursor cells that undergo a single final division to generate neurons (the MP neuroblasts and GMCs) and is ABSTRACTS / Developmental Biology 295 (2006) 368 -380 374 
neuroepithelium during eye morphogenesis and in retinal progenitor cells and photoreceptors during retinogenesis. We have isolated a 2.8 kb fragment of regulatory DNA from the Rx2A gene. We have identified a forkhead binding site in this genomic region. Our objective is to determine the role that eye-specific forkhead transcription factors play in Rx transcriptional regulation during eye development. We introduced Rx2A/GFP transgenes into X. laevis embryos via intracytosolic sperm injections. The full-length Rx2A/GFP transgene recapitulates the expression pattern of the endogenous Rx2A gene. We identified eye-specific forkhead factors and confirmed their expression in X. laevis by in situ hybridization using specific antisense riboprobes. We tested candidate forkhead factors for binding specificity using electrophoretic mobility shift assays. We have demonstrated that a putative forkhead binding site is essential for normal promoter activity using transgenic embryos. We found that the expression patterns of FoxD1, FoxN4, FoxO3 and FoxM1 overlap Rx expression in the developing eyes of X. laevis embryos. We demonstrate that FoxN4 and FoxO3 bind to the putative forkhead site within the Rx2A promoter. Our data implicate retinal forkhead transcription factors as regulators of Rx transcription during eye development. The D-Pax2 gene plays an essential role in Drosophila melanogaster eye development. Its expression in the cone cells and primary pigment cells of the eye is thought to be important for the fate specification of those cells. Eyespecific expression of the D-Pax2 gene is driven by the sparkling (spa) enhancer. This enhancer has been well characterized and is known to be regulated by EGFR signaling through PntP2/Yan, Notch signaling through Suppressor of Hairless, and the expression of an eye-specific transcription factor Lozenge (Flores et al., Cell 2000) . However, we find that synthetic versions of this enhancer containing only the known binding sites fail to drive gene expression in vivo, even when the original spacing and orientation of the binding sites are maintained. Mutational analysis of the uncharacterized sequences between the known binding sites indicates that several of these sequences are necessary for enhancer activity. Furthermore, placing these uncharacterized sequences next to the known binding sites rescues enhancer activity. These results suggest that there are additional, unknown DNA-binding factors required for the function of the spa enhancer and that the spacing and arrangement of binding sites within spa are extremely flexible. We are currently determining the specific sequences within the enhancer which are necessary for its activity and attempting to identify regulatory factors which bind those sequences. Short range transcriptional repressors play an important role in the early patterning events of the Drosophila embryo. The short range transcriptional repressor Knirps plays a pivotal role in establishing segment boundary during early embryogenesis, as well as in wing vein and tracheal development. Knirps recruits CtBP as a corepressor, however, the detailed molecular mechanism involved in transcriptional regulation still remains unclear. We purified Knirps from embryos and discovered that the protein is part of a large molecular weight complex (450 kDa) including Rpd3 histone deacetylase (Struffi and Arnosti, 2006) . Mass spectrometric analysis of the purified complex indicates that the corepressor Groucho is also associated with Knirps. Furthermore, genetic interaction studies in a groucho+/À/knirps+/À transheterozygous background revealed even-skipped stripe patterning defects in the posterior region, which is known to be regulated by Knirps. This is the first report on Groucho interaction with Knirps, and it is remarkable that it contradicts the view that association with Groucho is a key difference between short and long range repressors. A detailed characterization of this interaction will lead toward a new definition of short and long range repression and also provide a mechanistic understanding of the process. Short range repressors in Drosophila affect transcriptional repression by recruiting the CtBP corepressor. All forms of CtBP are homologous to NAD-dependent dehydrogenases, and conserved residues are involved in NAD binding and catalysis. Flies make two CtBP splice variants that differ by an alternatively spliced C-terminal tail. Developmental analysis of the isoforms shows CtBP long form to be differentially regulated. Our comparative sequence analysis of CtBP in Diptera, Hymenoptera and Coleoptera indicates that the ability to encode for both splice forms is conserved over an evolutionary period of 250 million years, suggesting distinct functions for the isoforms. Yet, we lack a clear
